Screening of promoters from Arthrobacter sp. CGMCC 3584 using a green fluorescent protein reporter system.
Available molecular and genetic tools for the genetic manipulation of Arthrobacter species are limited until now. In gene engineering, a continuous set of promoters with various strengths are of importance for fine-tuning gene expression in metabolic optimization and control analysis. Here, for the first time, we constructed a promoter trap system using green fluorescence protein (GFP) as a reporter, for screening and characterizing functional Arthrobacter promoters. Twenty-three Arthrobacter transformants of various GFP fluorescence strengths were isolated and characterized through the analysis of DNA sequences. Among the 23 putative promoters, 2 were selected for deletion analysis of promoter elements. As a result, the deletion of the upstream of the putative promoter P8 and P13 caused a 43.8% decrease and a 29.1% increase in the fluorescence signals, respectively. Finally, we obtained the strongest promoter P13-3 which was 4.4 times more potent than the promoter of 6-hydroxyl-D-nicotine oxidase gene which was previously reported in Arthrobacter nicotinovorans, and the obtained promoter was used to improve the production of cyclic adenosine monophosphate in Arthrobacter sp. CGMCC 3584. The screening strategy together with obtained promoters in this study would contribute to the future engineering of Arthrobacter species.